Electronic article surveillance (EAS) systems are widely implemented in public spaces and can adversely affect the performance of pacemakers and implantable cardioverter defibrillators. The interaction between implantable devices and EAS systems is a serious problem that can be minimized through appropriate facility design. Careful facility design and employee education along with patient vigilance remain imperative in avoiding potentially life-threatening EAS system-implantable device interactions.
Implantable pacemakers and implantable cardioverter defibrillators (ICDs) are widely used to manage a broad range of cardiac electrical disorders. Electronic article surveillance (EAS) systems are ubiquitous in public settings, such as shopping venues and libraries, primarily to control the flow of inventory (ie, to prevent theft). More than 1 million EAS systems are installed worldwide. Tags or markers are embedded within property and are sensed when they traverse an electromagnetic field present at a pass-through point or gate setting typically at an exit from the store.
1,2
All pacemakers and ICDs incorporate sophisticated algorithms to reject spurious electromagnetic interference (EMI) emanating from a wide variety of extracardiac sources such as EAS systems.
2,3
Nevertheless, such devices can respond inappropriately to EMI, resulting in clinically important bradyarrhythmias and tachyarrhythmias through "inhibition or triggering of pacemaker stimuli, reversion to asynchronous pacing and spurious ICD tachyarrhythmia detection," 4 leading to shocks.
5
Electromagnetic fields from EAS systems continue to present a potential hazard to persons with implantable devices, although the risk of clinically relevant device dysfunction from EAS systems is generally believed to be low. 6, 7 In a recently published longitudinal observation of an ICD population, during the 16-year period of analysis, no patient received a shock as a result of an EAS system EMI exposure. 4 Another recent analysis of a large ICD cohort failed to record an episode of inappropriate ICD discharge secondary to EAS system exposure. system. Additionally, we are concerned with EAS systems that are "camouflaged" as advertising kiosks, thereby potentially rendering them "invisible" to the customer as a source of dangerous EMI or, even worse, drawing the customer with an implantable device toward them to view more closely the advertisements on the EAS pedestal. FIGURE 1. Episode detail report from the implantable cardioverter defibrillator after exposure to the electronic article surveillance system. Note the relatively brief duration of the episode leading up to the second shock (41 seconds), suggesting that prolonged exposure is not required to cause device dysfunction.
FIGURE 2. Implantable cardioverter defibrillator (ICD) electrograms. Paced rhythm transitions to intrinsic escape rhythm after superimposition of high-frequency electromagnetic interference (EMI) noise from the electronic article surveillance (EAS) system. Spurious detection of ventricular fibrillation leads to charging of ICD capacitors, which is followed by delivery of an ICD shock (not shown).
